(19) 


J 


(12) 


(43) Date of publication: 

1 a 03.1 998 Bulletin 1998/12 

(21) Application number: 97115566.8 

(22) Date of filing: 08.09.1997 


EuropSisches Patentamt 
European Patent Office 
Off ice europeen des brevets (11) EP 0 829 970 A2 

EUROPEAN PATENT APPLICATION 

(51) IntCI 6 : H04B 1/40 


(84) Designated Contracting States: 

• Kosugi, Hiroaki 

AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 

Hirakata-shi, Osaka 573 (JP) 

NLPTSE 

• Enoki, Takashi 

Designated Extension States: 

Yokohama-shl, Kanagawa 240 (JP) 

AL LT LV RO SI 

• Morinaga, Yoichi 


Hodogaya-ku, Yokohama-shi, Kanagawa 240 

(30) Priority: 09.09.1996 J P 237413/96 

(JP) 


* Aisaka, Makoto 

(71) Applicant: 

Yokohama-shi, Kanagawa 223 (JP) 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. 

Kadoma-shi, Osaka 571 (JP) 

(74) Representative: 

(72) Inventors: 

Grunecker, Kinkeldey, 

Stockmair & Schwanhausser 

• Ishida, Kaoru 

Anwaltssozietat 

Shijyonawate-shi, Osaka 575 (JP) 

Maximilianstrasse 58 


80538 Munchen (DE) 


CM 
< 
O 

o> 

CM 
CO 

o 

CL 
LU 


(54) Dual mode transceiver for TDMA and FDD modes 


(57) A Time Division Multiple Access FDD/TDD 
dual mode system has: 

a switch including first and second common termi- 
nals and first and second terminals, said first and 
second common terminals are connected to said 
first and second terminals exclusively from each 
other; 

a TDD demodulation circuit including a demodula- 
tion unit and demodulating a TDD receiving signal 
from the first common terminal of said switch after 
converting said TDD receiving signal into an inter- 
mediate frequency; 

an FDD/TDD transmission modulation signal gen- 
eration circuit for modulating a carrier by a trans- 
mission signal and impressing the signal which has 
been converted into a transmission frequency on 
the second common terminal of said switch; 
an FDD transmission band selection circuit having 
at least a band selection circuit which is connected 
to the first terminal of said switch; 
a TDD transmission-reception band selection cir- 
cuit having at least a band selection circuit which is 
connected to the second terminal of said switch; 
and 

an FDD demodulation circuit having a demodula- 
tion unit and converting an FDD reception signal 
into an intermediate frequency and then demodu- 


lating the signal; 

said Time Division Multiple Access FDD/TDD dual 
mode system being characterized in that the first 
common terminal of said switch is connected to the, 
second terminal at the TDD reception whereas the 
second common terminal is connected to the first 
terminal at the FDD transmission, and to the sec- 
ond terminal at the TDD transmission. 


Fig. 1 


»4&-B5EMMz(FOO) 
1895.15-1017 KMHlCTDO) 

16 t 



Primed by Xerox (UK) Business Services 
2.15.12/3.4 


JSDOCID: <EP 0829970A2 J_> 


o 


o 


EP 0 829 970 A2 


Description 

BACKGROUND OF THE INVENTION 
1 . FIELD OF THE INVENTION 5 

The present invention relates to a Time Division 
Multiple Access (hereinafter TDMA) system radio used 
for mobile communications or the like, and more specif- 
ically to a dual mode system which can use, in a single w 
handset, both a frequency Division Duplex (hereinafter 
FDD) system which uses different frequencies for trans- 
mission and reception in the TDMA system and a Time 
Division Duplex (hereinafter TDD) system which time- 
shares transmission and reception, and also relates to a is 
TDD dual band system which switches a plurality of fre- 
quency bands in the TDD system. 


1. RELATED ART OF THE INVENTION 


20 


Recently, with an increasing demand for mobile 
communication services such as vessel phones, plane 
phones, and train phones as well as car phones, porta- 
ble phones, and the personal handy phone system, var- 
ious types of communication systems have been 25 
proposed. One such system is a TDMA system which 
makes a plurality of mobile stations share a radio wave 
of the same frequency from a base station by time shar- 
ing. 

With reference to drawings, a conventional dual 30 
mode system will be described which is based on the 
TDMA system and integrally accommodates the TDD 
system and the FDD system into a single radio. With ref- 
erence to FIG. 4 which is a block diagram illustrating the 
radio, the radio part of the FDD system will be described 35 
first. 

At the time of reception, the mobile terminal 102a of 
the mode changeover switch 102 and the mobile termi- 
nal 103C of the transmission-reception changeover 
switch 103 are switched to the terminal 102b and the 40 
terminal 103R, respectively. The high-frequency signal 
which has entered from the antenna 101 for both the 
FDD and TDD systems passes the mobile terminal 
102a of the mode changeover switch 102, the terminal 
102b, the mobile terminal 103C of the transmission- 45 
reception changeover switch 103, and the terminal 
103R, selects the reception frequencies of 810-826 
MHz of its own station at the high-frequency band filter 
104, is amplified by the high-frequency amplifier 105. 
Then the amplified high-frequency signal is mixed with so 
the local oscillation frequencies of 680-696 MHz which 
have been inputted by the converter 106 from the local 
oscillation unit 107 so as to be converted into an inter- 
mediate frequency of 130 MHz, demodulated by the 
demodulation unit 1 08, and as a result, a reception out- 55 
put is obtained. 

At the time of transmission, the mobile terminal 
103C of the transmission-reception changeover switch 


103 is connected to the terminal 103T side. The carrier 
frequency of 260 MHz is digital- modulated in the modu- 
lation signal generation unit 109 by a QAM modulation 
or another method so as to be converted into transmis- 
sion frequencies of 940-956 MHz by using the frequen- 
cies of 680-696 MHz inputted from the local oscillation 
unit 107. After passing the band filter 1 10, the modula- 
tion signal is amplified by the high-frequency amplifiers 
111 and 112, passes the band filter 113. the terminal 
103T of the transmission-reception changeover switch 
103, the mobile terminal 103C, the terminal 102b of the 
mode changeover switch 102, and the mobile terminal 
102a, thereby being transmitted from the antenna 101. 

The following is a description of the radio part of the 
TDD system. In Fig 4 at the time of reception, the mobile 
terminal 102a of the mode changeover switch 102 and 
the mobile terminal 1 15C of the transmission-reception 
changeover switch 115 are connected to the terminal 
102c and the terminal 1 15R, respectively. The high-fre- 
quency signal which has entered from the antenna 101 
goes from the mobile terminal 102a of the mode 
changeover switch 102 to the terminal 102c, selects the 
transmission-reception frequencies of 1 895. 15-191 7.95 
MHz of its own station at the band filter 1 14, goes from 
the mobile terminal 1 15C of the transmission-reception 
changeover switch 1 15 to the terminal 1 15R. is ampli- 
fied by the high-frequency amplifier 1 16, mixed with the 
local oscillation frequencies of 1635.15-1657.95 MHz 
which have been inputted by the converter 1 1 7 from the 
local oscillation unit 118 so as to be converted into an 
intermediate frequency of 260 MHz, demodulated by 
the demodulation unit 1 19, and as a result, a reception 
output is obtained. 

At the time of transmission, the mobile terminal 
1 15C of the transmission-reception changeover switch 
1 15 is connected to the terminal 1 151 The carrier fre- 
quency of 260 MHz is digital-modulated in the modula- 
tion signal generation unit 120 and converted into 
transmission frequencies of 1895.15-1917.95 MHz by 
using the frequencies of 1635.15-1657.95 MHz inputted 
from the local oscillation unit 118. After passing the 
band filter 121, the modulation signal is amplified by the 
high-frequency amplifier 122, passes the terminal 1 1ST 
of the transmission-reception changeover switch 115, 
the mobile terminal 1 15C, the band filter 114, the termi- 
nal 102c of the mode changeover switch 102, and the 
mobile terminal 102a, thereby being transmitted from 
the antenna 101. 

When the FDD mode is used, the control unit 1 14 
so controls the mode changeover switch 102, transmis- 
sion-reception changeover switch 103, local oscillation 
unit 107, demodulation unit 108, and modulation signal 
generation unit 109 that these operate in harmony with 
the above-mentioned frequency relationship in 
response to the transmission and reception. In the 
same manner, when the TDD mode is used, the control 
unit 114 so controls the mode changeover switch 102, 
transmission-reception changeover switch 115, local 
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oscillation unit 1 18. demodulation unit 119. and modula- 
tion signal generation unit 120 that these operate in har- 
mony with the above-mentioned frequency relationship 
in response to the transmission and reception. 

Reception and transmission are time-shared by 
switching the transmission-reception changeover switch 
103 in the FDD mode and the transmission-reception 
changeover switch 115 in the TDD mode at a much 
shorter frequency than an audio signal so as to perform 
transmission and reception at the same time. 

The following is a description of a conventional TDD 
system dual band radio which is based on the TDMA 
system and can be used with two frequency bands. 
With reference to FIG. 5 which is a block diagram of the 
radio, the first frequency radio part will be described. 

At the reception by the first frequency, the mobile 
terminal 132a of the band changeover switch 132 and 
the mobile terminal 134C of the transmission-reception 
changeover switch 134 are connected to the terminals 
132b and 134R. respectively. The high-frequency signal 
which has entered from the antenna 131 goes from the 
mobile terminal 132a of the band changeover switch 
132 to the terminal 132b. selects the transmission- 
reception frequencies of 940-956 MHz of its own station 
in the band filter 133. goes from the mobile terminal 
134C of the transmission-reception changeover switch 
134 to the terminal 134R. is amplified by the high-fre- 
quency amplifier 135, mixed with the local oscillation 
frequencies of 680-696 MHz which have been inputted 
by the converter 136 from the local oscillation unit 137 
so as to be converted into an intermediate frequency of 
260 MHz, demodulated by the demodulation unit 138, 
and as a result a reception output is obtained. 

At the time of transmission, the mobile terminal 
134C of the transmission-reception changeover switch 
134 is connected to the terminal 134T side. The carrier 
frequency of 260 MHz is digital-modulated in the modu- 
lation signal generation unit 140 and converted into 
transmission frequencies of 940-956 MHz by using the 
frequencies of 680-696 MHz inputted from the local 
oscillation unit 137. After passing the band filter 141 , the 
modulation signal is amplified by the high-frequency 
amplifier 142, passes the terminal 134T of the transmis- 
sion-reception changeover switch 134, the mobile termi- 
nal 134C, the band filter 133, the terminal 132b of the 
band changeover switch 132, and the mobile terminal 
132a, thereby being transmitted from the antenna 131 . 

The following is a description of the second fre- 
quency radio part. In Fig 5 at the time of reception, the 
mobile terminal 132a of the band changeover switch 
132 and the mobile terminal 144C of the transmission- 
reception changeover switch 1 44 are connected to the 
terminal 132c and the terminal 144R, respectively. The 
high-frequency signal which has entered from the 
antenna 131 goes from the mobile terminal 132a of the 
band changeover switch 132 to the terminal 132c, 
selects the transmission-reception frequencies of 
1895.15-1917.95 MHz of its own station at a band filter 
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143, goes from the mobile terminal 144c of the trans- 
mission-reception changeover switch 144 to the termi- 
nal 144R, is amplified by the high-frequency amplifier 
145, mixed with the local oscillation frequencies of 

5 1635.15-1657.95 MHz which have been inputted by the 
converter 146 from the local oscillation unit 147 so as to 
be converted into an intermediate frequency of 260 
MHz, demodulated by the demodulation unit 148, and 
as a result, a reception output is obtained. 

io At the time of transmission, the mobile terminal 
144C of the transmission -reception changeover switch 
144 is connected to the terminal 144T. The carrier fre- 
quency of 260 MHz is digital-modulated in the modula- 
tion signal generation unit 150 and converted into 

75 transmission frequencies of 1895.15-1917.95 MHz by 
using the frequencies of 1635.15-1657.95 MHz inputted 
from the beat oscillation unit 147. After passing the 
band filter 1 51 , the modulation signal is amplified by the 
high-frequency amplifier 152, passes the terminal 144T 

20 of the transmission-reception changeover switch 144, 
the mobile terminal 144C, the band filter 143, the termi- 
nal 132c of the band changeover switch 132, and the 
mobile terminal 132a, thereby being transmitted from 
the antenna 131. 

25 When the first frequency is used, the control unit 
139 so controls the band changeover switch 132, trans-? 
mission-reception changeover switch 134, local oscilla- 
tion unit 137, demodulation unit 138. and modulation 
signal generation unit 140 that these operate in har- 

30 mony with the above-mentioned frequency relationship 
in response to the transmission and reception. In the 
same manner, when the second frequency is used, the 
control unit 139 so controls the band changeover switch 
132, transmission-reception changeover switch 144, 

35 local oscillation unit 147, demodulation unit 148. and 
modulation signal generation unit 150 that these oper- 
ate in harmony with the above-mentioned frequency 
relationship in response to the transmission and recep- 
tion. 

40 Reception and transmission are time-shared by 
switching the transmission-reception changeover switch 
134 at the first frequency and the transmission-recep- 
tion changeover switch 1 44 at the second frequency at 
a much shorter frequency than an audio signal so as to 

45 perform the transmission and reception at the same 
time. 

In the FDD/TDD dual mode system shown in FIG. 4 
the radio part of the FDD system comprises a transmis- 
sion system and a reception system on the right side of 

so the transmission-reception changeover switch 103, and 
in the same manner the radio part of the TDD system 
comprises a transmission system and a reception sys- 
tem on the right side of the transmission- reception 
changeover switch 115. Such a dual mode not only 

55 increases the production cost due to the complicated 
circuit structure, the increased number of components, 
and the time and labor of assembling but also prevents 
the miniaturization. 
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The TDD system dual band radio shown in FIG. 5 
has the same problems, so that the simplification of the 
circuit structure has been demanded by sharing a cir- 
cuit. 

SUMMARY OF THE INVENTION 5 

The present invention has an object of improving 
the problems of the above-mentioned conventional 
examples and providing a TDMA FDD/TDD dual mode w 
system and a TDMA TDD dual band system whose cir- 
cuit structure has been simplified by sharing as many 
the circuit components as possible by using a matrix 
switch. 

A Time Division Multiple Access FDD/TDD dual is 
mode system according to claim 1 comprises; 

a switch including first and second common termi- 
nals and first and second terminals, said first and 
second common terminals are connected to said 20 
first and second terminals exclusively from each 
other; 

a TDD demodulation means including a demodula- 
tion unit and demodulating a TDD receiving signal 
from the first common terminal of said switch after 25 
converting said TDD receiving signal into an inter- 
mediate frequency; 

an FDDrTDD transmission modulation signal gen- 
eration means for modulating a carrier by a trans- 
mission signal and impressing the signal which has 30 
been converted into a transmission frequency on 
the second common terminal of said switch; 
an FDD transmission band selection means having 
at least a band selection means which is connected 
to the first terminal of said switch; 35 
a TDD transmission-reception band selection 
means having at least a band selection means 
which is connected to the second terminal of said 
switch; and 

an FDD demodulation means having a demodula- 40 
tion unit and converting an FDD reception signal 
into an intermediate frequency and then demodu- 
lating the signal; 

said Time Division Multiple Access FDD/TDD dual 
mode system being characterized in that the first 45 
common terminal of said switch is connected to the 
second terminal at the TDD reception whereas the 
second common terminal is connected to the first 
terminal at the FDD transmission, and to the sec- 
ond terminal at the TDD transmission. so 


Thus, the circuit structure can be simplified by com- 
bining the circuit parts which are divided in accordance 
with the switching between the FDD mode and TDD 
mode, and the switching between transmission and ss 
reception. 

The Time Division Multiple Access FDD/TDD dual 
mode system according to daim 1 is in that the demod- 


ulation unit of said TDD demodulation means and the 
demodulation unit of said FDD demodulation means are 
the same, and the demodulation unit has two inputs for 
a TDD signal which has been converted into said inter- 
mediate frequency and an FDD signal which has been 
converted into said intermediate frequency. 

Consequently, the circuit structure can be simplified 
by sharing the demodulation unit of the TDD demodula- 
tion means at the reception of the FDD mode. 

A Time Division Multiple Access TDD dual band 
system of claim 4 comprises: 

a switch including first, second, and third common 
terminals and first and second terminals, said first, 
second, and third common terminals are connected 
to said first and second terminals exclusively from 
each other; 

a first demodulation means including a demodula- 
tion unit and demodulating a first frequency recep- 
tion signal from the first common terminal of said 
switch after converting said reception signal into an 
intermediate frequency; 

a second demodulation means including a demod- 
ulation unit and demodulating a second frequency 
reception signal from the second common terminal 
of said switch after converting said reception signal 
into an intermediate frequency; 
a transmission modulation signal generation means 
for modulating a carrier signal by a transmission 
signal and impressing a signal which has been con- 
verted into the first transmission frequency or the 
second transmission frequency on the third com- 
mon terminal of said switch; 
a first frequency transmission-reception band 
selection means having at least a band selection 
means which is connected to the first terminal of 
said switch; 

a second frequency transmission-reception band 
selection means having at least a band selection 
means which is connected to the second terminal 
of said switch; and 

said Time Division Multiple Access TDD dual band 
system being characterized in that the first common 
terminal of said switch is connected to the first ter- 
minal at the first frequency reception, the second 
common terminal of said switch is connected to the 
second terminal at the second frequency reception, 
and the third common terminal of said switch is con- 
nected to the first terminal at the first frequency 
transmission, and connected to the second termi- 
nal at the second frequency transmission. 


Thus, the circuit structure can be simplified by com- 
bining the circuit parts which are divided in accordance 
with the switching between the first frequency and the 
second frequency, and the switching between transmis- 
sion and reception. 

A Time Division Multiple Access TDD dual band 
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system of claim 6 comprises: 

a switch including first and second common termi- 
nals and first and second terminals, said first and 
second common terminals are connected to said s 
first and second terminals exclusively from each 
other; 

a demodulation means including a demodulation 
unit and demodulating a first frequency reception 
signal or a second frequency reception signal from 10 
the first common terminal of said switch after con- 
verting said reception signal into an intermediate 
frequency; 

a transmission modulation signal generation means 
for modulating a carrier signal by a transmission 15 
signal and impressing a signal which has been con- 
verted into a first transmission frequency or a sec- 
ond transmission frequency on the second 
common terminal of said switch; 

a first frequency transmission-reception band 20 
selection means having at least a band selection 
means which is connected to the first terminal of 
said switch; 

a second frequency transmission-reception band 
selection means having at least a band selection 25 
means which is connected to the second terminal 
of said switch; and 

said Time Division Multiple Access TDD dual band 
system being characterized in that the first common 
terminal of said switch is connected to the first ter- 30 
minal at the first frequency reception and to the sec- 
ond terminal at the second frequency reception, 
whereas the second common terminal of said 
switch is connected to the first terminal at the first 
frequency transmission and to the second terminal 35 
at the second frequency transmission. 


Thus, the circuit structure can be simplified by com- 
bining the circuit parts which are divided in accordance 
with the switching between the first frequency and the 40 
second frequency, and the switching between transmis- 
sion and reception. 

Thus, in order to solve these problems, a TDMA 
FDD/TDD dual mode system and a TDMA TDD dual 
band system in accordance of the present invention 45 
combine divided circuit components by operating a 
matrix switch at the switching between the transmission 
and reception modes and between transmission and 
reception, and by using a specified mode and a special 
circuit for a specified frequency, so as to simplify the cir- so 
cuit structure, thereby achieving the miniaturization and 
low cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

FIG. 1 is a block diagram illustrating a TDMA 
FDD/TDD dual mode system in accordance with the 
first embodiment of the present invention. 
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FIG. 2 is a block diagram illustrating a TDMA TDD 
dual band system in accordance with the second 
embodiment of the present invention. 

FIG. 3 is a block diagram illustrating a TDMA TDD 
dual band system in accordance with the third embodi- 
ment of the present invention. 

FIG. 4 is a block diagram illustrating a TDMA 
FDD/TDD dual mode system in accordance with a prior 
art. 

FIG. 5 is a block diagram illustrating a TDMA TDD 
dual band system in accordance with a prior art. 

[REFERENCE NUMBERS] 


1 antenna 

2 mode changeover switch 

3 transmission-reception changeover 
switch 

4, 11, 12 band filters 

5, 10, 13 high-frequency amplifiers 

6, 1 4 converters 

7 local oscillation unit 

8 demodulation unit 

9 matrix switch 

15 modulation signal generation unit 

16 two-frequency band filter 

17 wideband amplifier 

18 control unit 


PREFERRED EMBODIMENTS OF THE INVENTION 

(Embodiment 1) 

FIG. 1 is a block diagram illustrating a TDMA 
FDD/TDD dual mode system in accordance with the 
first embodiment of the present invention. In FIG. 1 in 
the FDD reception unit the antenna 1 for transmission 
and reception is connected to the mobile terminal 2a of 
the mode changeover switch 2, the terminal 2b of the 
mode changeover switch 2 is connected to the mobile 
terminal 3C of the transmission-reception changeover 
switch 3, and the terminal 3R of the transmission-recep- 
tion changeover switch 3 is connected to the input of the 
high-frequency amplifier 5 via the high-frequency band 
filter 4. The output of the high-frequency amplifier 5 is 
connected to one of the inputs of the converter 6, the 
other input of the converter 6 is connected with the out- 
put of the local oscillation unit 7, and the output of the 
converter 6 is connected to one of the inputs of the 
demodulation unit 8. The function from the band filter 4 
to the demodulation unit 8 is defined as an FDD demod- 
ulation means. 

The FDD transmission band selection means is 
composed of a high-frequency amplifier 10 and a band 
filter 11. The terminal 9c of the two-terminal vs. two- 
common-terminal matrix switch 9 is connected to the 
input of the high-frequency amplifier 10, the output of 
the high-frequency amplifier 10 is connected with the 
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band filter 1 1 , and the band f iHer 1 1 is connected to the 
terminal 3T of the transmission-reception changeover 
switch 3. The two-terminal vs. two-common-terminal 
matrix switch 9 has the first and second common termi- 
nals 9a and 9b and the first and second terminals 9c 5 
and 9d, and the first and second common terminals 9a 
and 9b are not connected to one of the first terminal 9c 
or the second terminal 9d at the same time, in other 
words, they are connected in an exclusive manner. 

The TDD transmission-reception band selection io 
means is composed of the band filter 12, and the termi- 
nal 2c of the mode changeover switch is connected to 
the terminal 9d of the two-terminal vs. two-common-ter- 
minal matrix switch 9 via the high-frequency band filter 
1 2 for transmission and reception. 15 

The first common terminal 9a of the two-terminal 
vs. two-common-terminal matrix switch 9 is connected 
to the input of the high-frequency amplifier 13 for recep- 
tion, the output of the high-frequency amplifier for 
reception 13 is connected to one of the inputs of the so 
converter 14, and the other input of the converter 14 is 
connected with the output of the local oscillation unit 7. 
The output of the converter 1 4 is connected to the other 
input of the demodulation unit 8 and the demodulation 
unit 8 is shared by the FDD, too. The function from the 25 
high-frequency amplifier 1 3 to the demodulation unit 8 is 
defined as a TDD demodulation means. 

As the common transmission unit for FDD and TDD, 
the modulation signal generation unit 15 receives the 
output of the local oscillation unit 7, the output of the 30 
modulation signal generation unit 15 is connected to the 
input of the wideband amplifier 1 7 via the two-frequency 
band filter 16, and the output of the wideband amplifier 
1 7 is connected to the common terminal 9b of the two- 
terminal vs. two-common-terminal matrix switch 9. The ss 
function of this part is defined as a FDD/TDD transmis- 
sion modulation signal generation means. 

The control unit 18 controls the mode changeover 
switch 2, transmission-reception changeover switch 3, 
local oscillation unit 7, demodulation unit 8. two-terminal 40 
vs. two-common-terminals matrix witch 9, modulation 
signal generation unit 15, and the whole operation of the 
system. 

The operation in accordance with the first embodi- 
ment having the above-described construction will be 45 
described. With regard to the communication in the 
FDD mode, the control unit 18 connects the mobile ter- 
minal 2a of the mode changeover switch 2 with the ter- 
minal 2b, and at the time of reception, the mobile 
terminal 3C of the transmission-reception changeover so 
switch 3 is connected to the terminal 3R. Consequently, 
the high-frequency signal which has entered from the 
antenna 1 goes from the mobile terminal 2a of the mode 
changeover switch 2 to the terminal 3R by way of the 
terminal 2b and the mobile terminal 3C of the transmis- 55 
sion-reception changeover switch 3, selects the recep- 
tion frequencies of 810-826 MHz of its own station at the 
band filter 4 for reception so as to input it to the high-fre- 


quency amplifier 5, and is amplified there. After this, the 
amplified high-frequency signal is mixed with the local 
oscillation frequencies of 680-696 MHz which have 
been inputted by the converter 6 from the local oscilla- 
tion unit 7 so as to be converted into an intermediate 
frequency of 130 MHz, demodulated by the demodula- 
tion unit 8, and as a result, a reception output is 
obtained. 

At the time of transmission, the control unit 18 con- 
nects the mobile terminal 3C of the transmission-recep- 
tion changeover switch 3 to the terminal 3T, and also 
connects the second common terminal 9b of the two- 
terminal vs. two-common-terminal matrix switch 9 to the 
first terminal 9c. Therefore, the modulation signal gen- 
eration unit 1 5 digital-modulates the carrier frequency of 
260 MHz by the QAM modulation or another method 
and converts the frequency into transmission frequen- 
cies of 940-956 MHz by using the frequencies of 680- 
696 MHz inputted from the local oscillation unit 7. The 
modulation signal passes the two-frequency band filter 
16, which passes 940-956 MHz and 1895.15-1917.95 
MHz, is amplified by the wideband amplifier 17, which 
can amplify the above-mentioned frequency bands, 
goes from the second common terminal 9b of the two- 
terminal vs. two-common-terminal matrix switch 9 to the 
first terminal 9C, is amplified by the high-frequency 
amplifier 10. passes the band filter 11, which passes 
940-956 MHz, further passes the terminal 3T of the 
transmission-reception changeover switch 3, the mobile 
terminal 3C, the terminal 2b of the mode changeover 
switch 2, and the mobile terminal 2a. thereby being 
transmitted from the antenna 1. 

At the communication in the FDD mode, the control 
unit 18 so controls the mode changeover switch 2, 
transmission-reception changeover switch 3, local oscil- 
lation unit 7, demodulation unit 8, two-terminal vs. two- 
common-terminal matrix switch 9, and modulation sig- 
nal generation unit 15 that these operate in harmony 
with the above-mentioned frequency relationship in 
response to the transmission and reception. 

With regard to the communication in the TDD 
mode, at the time of reception the control unit 18 con- 
nects the mobile terminal 2a of the mode changeover 
switch 2 with the terminal 2c and the first common ter- 
minal 9a of the two-terminal vs. two-common-terminal 
matrix switch 9 is connected to the second terminal 9d. 
Consequently, the high-frequency signal which has 
entered from the antenna 1 passes the terminals 2a and 
2c of the mode changeover switch 2, selects the trans- 
mission-reception frequencies of 1 895. 1 5-191 7.95 MHz 
of its own station at the band filter 12, goes from the 
second terminal 9d of the two-terminal vs. two-com- 
mon-terminal matrix switch 9 to the first common termi- 
nal 9a. is amplified by the high-frequency amplifier 13, 
mixed with the local oscillation frequencies of 1635.15- 
1657.95 MHz which have been inputted by the con- 
verter 14 from the local oscillation unit 7 so as to be con- 
verted into an intermediate frequency of 260 MHz, 
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demodulated by the demodulation unit 8, and as a 
result a reception output is obtained. 

At the time of transmission, the control unit 18 con- 
nects the second common terminal 9b of the two-termi- 
nal vs. two-common-terminal matrix switch 9 with the s 
second terminal 9d. and also connects the mobile termi- 
nal 2a of the mode changeover switch 2 to the terminal 
2c. Therefore, the modulation signal generation unit 15 
digital-modulates the generated carrier frequency of 
260 MHz so as to convert the frequency into transmis- 10 
sion frequencies of 1895.15-1917.95 MHz by using the 
frequencies of 1635.15-1657.95 MHz inputted from the 
local oscillation unit 7. The modulation signal passes 
the two-frequency band filter 16, is amplified by the 
wideband amplifier 1 7, passes the second common ter- 15 
minal 9b of the two-terminal vs. two-common-terminal 
matrix switch 9, the second terminal 9d, the band filter 
12 for passing the frequencies of 1895.15-1917.95 
MHz, the terminal 2c of the mode changeover switch 2, 
and the mobile terminal 2a, thereby being transmitted 20 
from the antenna 1. 

At the communication in the TDD mode, the control 
unit 18 so controls the mode changeover switch 2, local 
oscillation unit 7, demodulation unit 8, two-terminal vs. 
two-common-terminal matrix switch 9, and modulation 25 
signal generation unit 15 that these operate in harmony 
with the above-mentioned frequency relationship in 
response to the transmission and reception. 

Reception and transmission are time-shared by 
switching the transmission-reception changeover switch 30 
3 and the two-terminal vs. two-common-terminal matrix 
switch 9 at the FDD mode and the two-terminal vs. two- 
common-terminal matrix switch 9 in the TDD mode at a 
much shorter frequency than an audio signal so as to 
perform the transmission and reception at the same 35 
time. 

In the present embodiment it is possible to demod- 
ulate the intermediate frequency of 130 MHz or 260 
MHz after converting it into a much lower frequency in 
the demodulation unit 8. 40 

In addition, the demodulation unit 8, which is 
shared by the FDD mode and the TDD mode, may be 
provided for each mode. 

(Embodiment2) 45 

The following is a description of a TDD dual band 
system which is based on the TDMA and can communi- 
cate in two frequency bands. FIG. 2 shows a block dia- 
gram illustrating a TDMA TDD dual band system in so 
accordance with the second embodiment of the present 
invention. In FIG. 2 the first frequency transmission- 
reception band selection means is composed of the 
band filter 23, the antenna 21 is connected to the mobile 
terminal 22a of the band changeover switch 22, and the 55 
terminal 22b of the band changeover switch 22 is con- 
nected to the terminal 24d of the two-terminal vs. three- 
common-terminal matrix switch 24 via the band filter 23 


12 

for passing the first frequency. The second frequency 
transmission-reception band selection means is com- 
posed of the band fflter 33, the terminal 22c of the band 
changeover switch 22 is connected to the terminal 24e 
of the two-terminal vs. three-common-terminal matrix 
switch 24 via the band filter 33 for passing the second 
frequency. The two-terminal vs. three-common-terminal 
matrix switch 24 includes first, second, and third com- 
mon terminals 24a, 24b, and 24c and first and second 
terminals 24d and 24e. The first, second, and third com- 
mon terminals 24a, 24b. and 24c are never connected 
to one of the first and second terminals 24d and 24e at 
the same time, in other words, they are connected 
exclusively. 

In the first frequency reception unit the first com- 
mon terminal 24a of the two-terminal vs. three-com- 
mon-terminal matrix switch 24 is connected to the input 
of the high-frequency amplifier 25, and the output of the 
high frequency amplifier 25 is connected to one of the 
inputs of the converter 26. The other input of the con- 
verter 26 is connected with the output of the local oscil- 
lation unit 27, and the output of the converter 26 is 
connected to the input of the demodulation unit 28. The 
function from the high-frequency amplifier 25 to the 
demodulation unit 28 is defined as a first demodulation 
means. 

In the second frequency reception unit the second 
common terminal 24b of the two-terminal vs. three- 
common-terminal matrix switch 24 is connected to the 
input of the high-frequency amplifier 25a, and the output 
of the high frequency amplifier 25a is connected to one 
of the inputs of the converter 26a. The other input of the 
converter 26a is connected with the output of the local 
oscillation unit 27, and the output of the converter 26a is 
connected to the input of the demodulation unit 28a. 
The function from the high-frequency amplifier 25a to 
the demodulation unit 28a is defined as a second 
demodulation means. 

In the transmission unit used for both the first and 
second frequencies, the output of the modulation signal 
generation unit 30 is connected to the input of the wide- 
band amplifier 32 via the two-frequency band filter 31 , 
and the output of the wideband amplifier 32 is con- 
nected to the third common terminal 24c of the two- ter- 
minal vs. three-common-terminal matrix switch 24. The 
modulation signal generation unit 30 is connected with 
the output of the local oscillation unit 27. The function of 
this part is defined as a transmission modulation signal 
generation means. 

The control unit 29 control the band changeover 
switch 22, the two-terminal vs. three-common-terminal 
matrix switch 24, the local oscillation unit 27, the 
demodulation units 28 and 28a, the modulation signal 
generation unit 30. and the entire operation of the sys- 
tem. 

The operation in accordance with the second 
embodiment having the above-described construction 
will be described. The reception by the first frequency 
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will be described. At the reception by the first frequency, 
the mobile terming; 22a of the band changeover switch 
22 is connected to the terminal 22b. and the first com- 
mon terminal 24a of the two-terminal vs. three-com- 
mon-terminal matrix switch 24 is connected to the first 
terminal 24d. Consequently, the high-frequency signal 
which has entered from the antenna 21 passes from the 
mobile terminal 22a of the band changeover switch 22 
to the terminal 22b, selects the transmission-reception 
frequencies of 940-956 MHz of its own station at the 
band filter 23, goes from the first terminal 24d of the 
two-terminal vs. three-common-terminal matrix switch 
24 to the first common terminal 24a, and is amplified by 
the high-frequency amplifier 25, mixed with the local 
oscillation frequencies of 680-696 MHz which have 
been inputted by the converter 26 from the local oscilla- 
tion unit 27 so as to be converted into an intermediate 
frequency of 260 MHz, inputted to the demodulator 28 
so as to be demodulated there, and as a result, a recep- 
tion output is obtained. 

Reception by the second frequency will be 
described. In this case, the mobile terminal 22a of the 
band changeover switch 22 is connected to the terminal 
22c, and the second common terminal 24b of the two- 
terminal vs. three-common-terminal matrix switch 24 is 
connected to the second terminal 24e. Consequently, 
the high-frequency signal which has entered from the 
antenna 21 goes from the mobile terminal 22a of the 
band changeover switch 22 to the terminal 22c, selects 
the transmission-reception frequencies of 1895.15- 
1917.95 MHz of its own station at the band filter 33, 
goes from the second terminal 24e of the two-terminal 
vs. three-common-terminal matrix switch 24 to the sec- 
ond common terminal 24b, and is amplified by the high- 
frequency amplifier 25a, then mixed with the local oscil- 
lation frequencies of 1635.15-1657.95 MHz which have 
been inputted by the converter 26a from the local oscil- 
lation unit 27 so as to be converted into an intermediate 
frequency of 260 MHz, inputted to the demodulation unit 
28a so as to be demodulated there, and as a result, a 
reception output is obtained. 

At the time of the transmission of the first frequency, 
the mobile terminal 22a of the band changeover switch 
22 is connected to the terminal 22b, and the third com- 
mon terminal 24c of the two-terminal vs. three-com- 
mon-terminal matrix switch 24 is connected to the first 
terminal 24d. The carrier frequency of 260 MHz is dig- 
ital-modulated in the modulation signal generation unit 
30 and converted into transmission frequencies of 940- 
956 MHz by using the frequencies of 680-696 MHz 
inputted from the local oscillation unit 27. After passing 
the two-frequency band filter 31 for passing 940-956 
MHz and 1895.15-1917.95, the modulation signal is 
amplified by the wideband amplifier 32, passes the third 
common terminal 24c of the two-terminal vs. three-com- 
mon-terminal matrix switch 24, the first terminal 24d, 
the band filter 23, the terminal 22b of the band change- 
over switch 22, and the mobile terminal 22a, thereby 


55 


being transmitted from the antenna 21 . 

At the time of the transmission of the second fre- 
quency, the mobile terminal 22a of the band changeover 
switch 22 is connected to the terminal 22c. and the third 
5 common terminal 24c of the two-terminal vs. three-com- 
mon-terminal matrix switch 24 is connected to the sec- 
ond terminal 24e. The carrier frequency of 260 MHz is 
digital -modulated in the modulation signal generation 
unit 30 and converted into transmission frequencies of 
10 1895.15-1917.95 MHz by using the frequencies of 
1 635. 1 5- 1 657.95 MHz inputted from the local oscillation 
unit 27. After passing the two-frequency band filter 31, 
the modulation signal is amplified by the wideband 
amplifier 32, passes the third common terminal 24c of 
the two-terminal vs. three-common-terminal matrix 
switch 24, the second terminal 24e, the band filter 33, 
the terminal 22c of the band changeover switch 22, and 
the mobile terminal 22a, thereby being transmitted from 
the antenna 21 . 

When the first frequency is used, the control unit 29 
so controls the band changeover switch 22, two-termi- 
nal vs. three-common-terminal matrix switch 24, local 
oscillation unit 27, demodulation unit 28, and modula- 
tion signal generation unit 30 that these operate in har- 
mony with the above-mentioned frequency relationship 
in response to the transmission and reception. In the 
same manner, when the second frequency is used, the 
control unit 29 so controls the demodulation unit 28a in 
place of the demodulation unit 28 and each unit men- 
tioned above that these operate in harmony with the 
above-mentioned frequency relationship in response to 
the transmission and reception. 

Reception and transmission are time-shared by 
switching the two-terminal vs. three-common-terminal 
matrix switch 24 at a much shorter frequency than an 
audio signal so as to perform the transmission and 
reception at the same time. 

In the present embodiment, too, it is possible to 
demodulate the intermediate frequency of 260 MHz 
after converting it into a much lower frequency in the 
demodulation unit 28 or 28a. 

(Embodiment 3) 

The following is a description of a further simplified 
TDD dual band system which is based on the TDMA 
system and can communicate by using two frequency 
bands in accordance with the third embodiment. FIG. 3 
is a block diagram illustrating the TDMA TDD dual band 
system in accordance with the third embodiment of the 
present invention. In FIG. 3 the components having the 
same functions as those shown in FIG. 2 are assigned 
the same reference numbers and the description will be 
omitted. The band filter 23 which composes the first fre- 
quency transmission-reception band selection means is 
connected to the first terminal 34c of the two-terminal 
vs. two-common-terminal matrix switch 34. The band fil- 
ter 33 which composes the second frequency transmis- 
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sion-reception band selection means is connected to 
the second terminal 34d of the two-terminal vs. two- 
common-terminal matrix switch 34. The first common 
terminal 34a and the second common terminal 34b of 
the two-terminal vs. three-common-terminal matrix 5 
switch 34 are also connected exclusively in the same 
manner as those in the first and second embodiments. 

In the reception unit shared by the first and second 
frequency bands, the first common terminal 34a of the 
two-terminal vs. two-common-terminal matrix switch 34 10 
is connected to the input of the wideband amplifier 25b, 
and the output of the wideband amplifier 25b is con- 
nected to one of the inputs of the converter 26b. The 
other input of the converter 26b is connected with the 
output of the local oscillation unit 27, and the output of 15 
the converter 26b is connected to the input of the 
demodulation unit 28b. The function from the high-fre- 
quency amplifier 25b to the demodulation unit 28b is 
defined as a demodulation means. The wideband 
amplifier 25b can amplify both the first and second fre- 20 
quencies. 

In the transmission unit used for both the first and 
second frequencies, the output of the wideband ampli- 
fier 32 is connected to the second common terminal 34b 
of the two-terminal vs. two-common-terminal matrix 25 
switch 34. The function from the modulation signal gen- 
eration unit 30 to the wideband amplifier 32 is defined 
as a transmission modulation signal generation means. 

The control unit 29a controls the band changeover 
switch 22, local oscillation unit 27, demodulation unit 30 
28b, modulation signal generation unit 30, two-terminal 
vs. two-common-terminal matrix switch 34, and the 
entire operation of the radio. 

The operation in accordance with the third embodi- 
ment having the above-described construction will be 35 
described. At the reception by the first frequency, the 
mobile terminal 22a of the band changeover switch 22 
is connected to the terminal 22b, and the first common 
terminal 34a of the two-terminal vs. two-common-termi- 
nal matrix switch 34 is connected to the first terminal 40 
34c. Consequently, the high-frequency signal which has 
entered from the antenna 21 passes from the mobile 
terminal 22a of the band changeover switch 22 to the 
terminal 22b, selects the transmission-reception fre- 
quencies of 940-956 MHz of its own station at the band 45 
filter 23. goes from the first terminal 34c of the two-ter- 
minal vs. two-common-terminal matrix switch 34 to the 
first common terminal 34a, is amplified by the wideband 
amplifier 25b, mixed with the local oscillation frequen- 
cies of 680-696 MHz which have been inputted by the so 
converter 26b from the local oscillation unit 27 so as to 
be converted into an intermediate frequency of 260 
MHz, inputted to the demodulator 28b so as to be 
demodulated there, and as a result, a reception output 
is obtained. 55 

At the reception by the second frequency, the 
mobile terminal 22a of the band changeover switch 22 
is connected to the terminal 22c, and the first common 
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terminal 34a of the two-terminal vs. two-common-termi- 
nal matrix switch 34 is connected to the second terminal 
34d. Consequently, the high-frequency signal which has 
entered from the antenna 21 goes from the mobile ter- 
minal 22a of the band changeover switch 22 to the ter- 
minal 22c, selects the transmission-reception 
frequencies of 1895.15-1917.95 MHz of its own station 
at the band filter 33, goes from the second terminal 34d 
of the two-terminal vs. two-common-terminal matrix 
switch 34 to the first common terminal 34a, and is ampli- 
fied by the wideband amplifier 25b, mixed with the local 
oscillation frequencies of 1635.15-1657.95 MHz which 
have been inputted by the converter 26b from the local 
oscillation unit 27 which is switched by the control unit 
29a so as to be converted into an intermediate fre- 
quency of 260 MHz, inputted to the demodulation unit 
28b so as to be demodulated there, and as a result, a 
reception output is obtained. 

At the time of the transmission of the first frequency, 
the second common terminal 34b of the two-terminal 
vs. two-common -terminal matrix switch 34 is connected 
to the first terminal 34c, and the first terminal 34c is con- 
nected to the band filter 23, whereas at the time of the 
transmission of the second frequency, the second com- 
mon terminal 34b of the two-terminal vs. two-common- 
terminal matrix switch 34 is connected to the second 
terminal 34d, and the second terminal 34d is connected 
to the band filter 33. The other points are the same as 
those shown in FIG. 2 of the second embodiment, so 
that the description of the operations is omitted. 

When either the first frequency or the second fre- 
quency is used, the control unit 29a so controls the 
band changeover switch 22, two-terminat vs. two-com- 
mon-terminal matrix switch 34, local oscillation unit 27, 
demodulation unit 28b, and modulation signal genera- 
tion unit 30 that these operate in harmony with the 
above-mentioned frequency relationship in response to 
the transmission and reception. Reception and trans- 
mission are time-shared by switching the two-terminal 
vs. two-common-terminal matrix switch 34 at a much 
shorter frequency than an audio signal so as to perform 
the transmission and reception at the same time. 

In each embodiment, it goes without saying that the 
transmission/reception frequencies, the values of fre- 
quencies set at each unit of the circuit, the number of 
amplification steps, the number, position of the filters, 
modulation system of the filters can be changed, if nec- 
essary For example, when a larger output is needed, an 
additional high output power amplifier may be provided 
after the high frequency power amplifier. The high-fre- 
quency band path filters at the power amplifier side my 
be replaced by low path filters. Each technique shown in 
each of the embodiments can be performed separately, 
or in combination. The detailed parts of the circuit struc- 
ture may be modified within the scope of the basic idea 
of the present invention. 

As described above, according to the present 
invention, there is an advantageous effect that a TDMA 
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2. 


FDD/TDD dual mode system and a TDMA TDD dual 
band system combine divided circuit components by 
operating a matrix switch at the switching between the 
transmission and reception modes and between trans- 
mission and reception, and by using a specified mode 
and a special circuit for a specified frequency band so 
as to share the circuit components to simplify the circuit 
structure, thereby achieving the miniaturization and low 
cost. 

Claims 


1. A Time Division Multiple Access FDD/TDD dual 
mode system comprising: 

a switch including first and second common 
terminals and first and second terminals, said 
first and second common terminals are con- 
nected to said first and second terminals exclu- 
sively from each other; 

a TDD demodulation means including a 
demodulation unit and demodulating a TDD 
receiving signal from the first common terminal 
of said switch after converting said TDD receiv- 
ing signal into an intermediate frequency; 
an FDD/TDD transmission modulation signal 
generation means for modulating a carrier by a 
transmission signal and impressing the signal 
which has been converted into a transmission 
frequency on the second common terminal of 
said switch; 

an FDD transmission band selection means 
having at least a band selection means which 
is connected to the first terminal of said switch; 
a TDD transmission-reception band selection 
means having at least a band selection means 
which is connected to the second terminal of 
said switch; and 

an FDD demodulation means having a demod- 
ulation unit and converting an FDD reception 
signal into an intermediate frequency and then 
demodulating the signal; 
said Time Division Multiple Access FDD/TDD 
dual mode system being characterized in that 
the first common terminal of said switch is con- 
nected to the second terminal at the TDD 
reception whereas the second common termi- 
nal is connected to the first terminal at the FDD 
transmission, and to the second terminal at the 
TDD transmission. 

The Time Division Multiple Access FDD/TDD dual 
mode system according to claim 1 characterized in 
that the demodulation unit of said TDD demodula- 
tion means and the demodulation unit of said FDD 
demodulation means are the same, and the 
demodulation unit has two inputs for a TDD signal 
which has been converted into said intermediate 
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frequency and an FDD signal which has been con- 
verted into said intermediate frequency. 

The Time Division Multiple Access FDD/TDD dual 
mode system according to claim 1 or claim 2 char- 
acterized in that said switch is a two-terminal vs. 
two-common-terminal matrix switch. 

A Time Division Multiple Access TDD dual band 
system comprising: 

a switch including first, second, and third com- 
mon terminals and first and second terminals, 
said first second, and third common terminals 
are connected to said first and second termi- 
nals exclusively from each other; 
a first demodulation means including a demod- 
ulation unit and demodulating a first frequency 
reception signal from the first common terminal 
of said switch after converting said reception 
signal into an intermediate frequency; 
a second demodulation means including a 
demodulation unit and demodulating a second 
frequency reception signal from the second 
common terminal of said switch after convert- 
ing said reception signal into an intermediate 
frequency; 

a transmission modulation signal generation 
means for modulating a carrier signal by a 
transmission signal and impressing a signal 
which has been converted into the first trans- 
mission frequency or the second transmission 
frequency on the third common terminal of said 
switch; 

a first frequency transmission-reception band 
selection means having at least a band selec- 
tion means which is connected to the first ter- 
minal of said switch; 

a second frequency transmission-reception 
band selection means having at least a band 
selection means which is connected to the sec- 
ond terminal of said switch; and 
said Time Division Multiple Access TDD dual 
band system being characterized in that the 
first common terminal of said switch is con- 
nected to the first terminal at the first frequency 
reception, the second common terminal of said 
switch is connected to the second terminal at 
the second frequency reception, and the third 
common terminal of said switch is connected to 
the first terminal at the first frequency transmis- 
sion, and connected to the second terminal at 
the second frequency transmission. 


The Time Division Multiple Access TDD dual band 
system according to claim 4 characterized in that 
said switch is a two-termin?/. vs. three-common-ter- 
minal matrix switch. 
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6. A Time Division Multiple Access TDD dual band 
system comprising: 

a switch including first and second common 
terminals and first and second terminals, said s 
first and second common terminals are con- 
nected to said first and second terminals exclu- 
sively from each other; 

a demodulation means including a demodula- 
tion unit and demodulating a first frequency io 
reception signal or a second frequency recep- 
tion signal from the first common terminal of 
said switch after converting said reception sig- 
nal into an intermediate frequency; 
a transmission modulation signal generation is 
means for modulating a carrier signal by a 
transmission signal and impressing a signal 
which has been converted into a first transmis- 
sion frequency or a second transmission fre- 
quency on the second common terminal of said 20 
switch; 

a first frequency transmission -reception band 
selection means having at least a band selec- 
tion means which is connected to the first ter- 
minal of said switch; 25 
a second frequency transmission-reception 
band selection means having at least a band 
selection means which is connected to the sec- 
ond terminal of said switch; and 
said Time Division Multiple Access TDD dual 30 
band system being characterized in that the 
first common terminal of said switch is con- 
nected to the first terminal at the first frequency 
reception and to the second terminal at the 
second frequency reception, whereas the sec- 35 
ond common terminal of said switch is con- 
nected to the first terminal at the first frequency 
transmission and to the second terminal at the 
second frequency transmission. 


7. The Time Division Multiple Access TDD dual band 
system according to claim 6 characterized in that 
said switch is a two-terminal vs. two-common-ter- 
minal matrix switch. 
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(57) A Time Division Multiple AccessFDD/TDD dual 
mode system has: 

a switch including first and second common termi- 
nals and first and second terminals, said first and 
second common terminals are connected to said 
first and second terminals exclusively from each 
other; 

a TDD demodulation circuit including a demodula- 
tion unit and demodulating a TDD receiving signal 
from the first common terminal of said switch after 
convening said TDD receiving signal into an inter- 
mediate frequency; 

an FDD/TDD transmission modulation signal gen- 
eration circuit for modulating a carrier by a trans- 
mission signal and impressing the signal which has 
been converted into a transmission frequency on 
the second common terminal of said switch; 
an FDD transmission band selection circuit having 


at least a band selection circuit which is connected 
to the first terminal of said switch; 
a TDD transmission-reception band selection cir- 
cuit having at least a band selection circuit which is 
connected to the second terminal of said switch; 
and 

an FDD demodulation circuit having a demodulation 
unit and converting an FDD reception signal into an 
intermediate frequency and then demodulating the 
signal; 

said Time Division Multiple Access FDD/TDD dual 
mode system being characterized in that the first 
common terminal of said switch is connected to the 
second terminal at the TDD reception whereas the 
second common terminal is connected to the first 
terminal at the FDD transmission, and to the second 
terminal at the TDD transmission. 
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